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Forty ducks aged 7 weeks of strains A44 and P66 and conservative flocks P33 and K2 were investi-
gated, S males and S females from each. Carcass composition was determined and microstructure
of pectoralis maior muscle analysed.

Males and females of strain A44 and those from flock K2 were characterized by a significantly greater
breast muscles per cent of carcass compared to strain P66 and flock P33, with a significantly lower
per cent of thigh and of lower-thigh muscles in K2 males than in males P66 and P33. Carcasses of
K2 females contained significantly less skin with subcutaneous fat (incl. neck skin) compared to A44,
P66 and P33 females. Pectoralis maior muscle of males and females from both conservative flocks
was characterized by significantly greater per cent of red fibres and lower per cent of white fibres,
as well as smaller diameter of both fibre types. Moreover, the mean white fibre diameter in K2 was
significantly lower than in P33 birds.

Satisfactory body weight found in birds of both sexes from conservative flock P33 , and considerable
muscling, low fatness, greater per cent of red fibres and lower diameter of both fibre types in P33
and K2 birds indicate the feasibility of using them in production of valuable food and in breeding
programmes aimed at improving the existing, and creating new, strain(s) of ducks.
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Breeding work carried out in Poland with five pedigree strains of Peking-type
ducks [Ksiazkiewicz 1995] has been aimed at increasing their muscling, particularly
the breast muscles content of carcass, while decreasing carcass fatness. Moreover,
conservative flocks of ducks are kept as a source of genes that are useful for breeders
[Alderson 1990, Kriz 1997, Ksiazkiewicz 2002].

Selection of ducks for meat content of carcass may adversely affect the eating quality
of meat, e.g. its tenderness [Powell 1992]. Meat tenderness is determined, among other
factors, by per cent and diameter size of white and red muscle fibres. Varadarajulu and
Cunningham [1971] and Ktosowska et al. [1994] reported that muscle fibre diameter is
negatively correlated with meat tenderness. Thus, from the viewpoint of meat quality,
a greater number of thinner fibres will be more favourable. However, different authors
[Smith et al. 1993, Gille et al. 1998, Klosowska et al. 1999 and Knust et al. 2000] have
presented different results concerning per cent and diameter size of white and red muscle
fibres of the breast muscle in ducks.

The aim of the present study was to compare ducks from two breeding strains
and two conservative flocks for the carcass composition and the microstructure of
pectoralis maior muscle.

Material and methods

Investigations were carried out with ducks of breeding strains A44 and P66, and con-
servative (preserve) flocks P33 and K2, aged 7 weeks, from the Department of Waterfowl
Breeding (DWB), Dworzyska, National Research Institute of Animal Production.

Both breeding strains were created in the 1970s. Strain A44 was created with the
use of Peking ducks that were bought from the Cherry Valley Farms, Great Britain,
while P66 using old Polish strains of Peking ducks: P11, P22, P33, P44 and P55. In
strain A44 selection was carried out mainly for meat content of carcass, while in strain
P66 also reproductive traits were taken into account.

Both conservative flocks are included in the World Watch List for the Domestic
Animal Diversity [2000]. Flock P33 has remained unselected since 1981. Flock K2
was created in 1978 at the DWB, Dworzyska, to obtain small-sized, but well muscled
and leany birds [Ksigzkiewicz 2002]. The foundation stock were wild mallards (4nas
platyrhynchos L.) with predominantly white plumage, and British ducks characterized
by low body weight. Within conservative flocks, only selection for conformation and
health traits was performed with no reference to performance traits.

Birds were reared in groups of 100 (sex ratio 1:1) in a confined facility under
controlled environment until 3 weeks of age, followed by restricted rearing on straw
yards that were partly roofed. The feed mixture was offered ad lib. and contained
20% crude protein and 12.13 MJ metabolizable energy (ME) during first 3 weeks of
age and 16.5% protein and 12.34 MJ ME from week 4 of age. Housing, feeding and
grooming conformed with the current standards of duck rearing [Mazanowski et al.
1999, Ksiazkiewicz 2002] and were identical for all birds. At the age of 7 weeks, all
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the birds were individually weighed. From each group five males and five females were
withdrawn with body weights similar to the mean for all males and females in group.
The birds were slaughtered and their carcasses cooled at 4°C for 18 h. The carcass was
divided into breast muscles, thigh and lower thigh muscles, skin with subcutaneous fat
(incl. neck skin) and abdominal fat [Kisiel 2003], which were weighed. Then, per cent
of carcass components (incl. neck) with neck was calculated for each animal.

Directly after exsanguination, samples of the pectoralis maior muscle were taken
from the right side of breast near the keel (one sample per bird) and frozen in liquid
nitrogen to obtain the cryostat slides 10 um thick. To identify fibre types, reduced
nicotinamide adenine dinucleotide tetrazolium reductase (NADH-TR) reaction was
performed according to Dubowitz [1985]. Contents (%) of white (W) and red fibres
(aR + BR) were determined on each preparation (bird) based on analysis of 10 muscle
bundles, i.e. about 900 muscle fibres, using the optical microscope (150x). The small-
est diameters [Brooke 1970] of 200 fibres in each preparation (white and red pooled)
were made with microscope image analysis system MultiScanBase v. 8.08. Then, mean
diameter of white and red fibres was calculated for each bird.

Statistical evaluation was performed in two steps. First, some interaction effects
were checked in preliminary analysis. Finally, the linear model (specific for each trait)
was employed after Box-Cox transformation of the data. The body weight was included

as covariance for muscle traits. The computations were performed by the SAS package
programmes [SAS 1991].

Results and discussion

Males and females of A44 strain were characterized by a significantly higher body
weight (by 225 g on average) than P66 males and females (Tab. 1). This is doubtless the
result of long-term selection and can be related to the origin of birds. Similarly, within
conservative flocks, P33 males and females appeared significantly heavier than males
and females from K2 flock. This difference is explained by the fact that K2 was cre-
ated with the use of birds of low body weight. Males from flock P33 were significantly
heavier (by 220 g) than P66 males despite the fact that no selection for increased body
weight had been carried out in conservative flocks. Body weights found in birds from
two breeding strains and P33 conservative flock were similar to those of Peking-type
ducks reported by Reiter et al. [1997] and Maruyama et al. [1999].

A44 males and females were characterized by significantly greater content of breast
muscles (by about 2.5 per cent points — pp) compared to P66 birds. Significant differ-
ences appeared neither within males, nor within females of these strains in per cent
of thigh and lower-thigh muscles of carcass. Within conservative flocks the carcasses
of K2 females contained significantly more breast muscles (by about 1.6 pp) than
did carcasses of P33 females, while P33 males had more (by about 1.4 pp) thigh and
lower-thigh muscles of carcass than males K2. Birds of flock K2 (both sexes) showed
significantly more breast muscles of carcass (by about 1.7 pp) than P66 (both sexes)
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birds. Birds from flock P33 were characterized by significantly lower per cent of breast
muscles (by about 1.8 pp) compared to A44, with K2 males having significantly lower
thigh and lower-thigh muscles content of carcass (by about 1.6 pp) than P66 males.
Despite these differences, both muscle types contents of carcass in birds from breeding
strains and conservative flocks appear similar to those reported for Peking ducks by
Pingel et al. [1997].

Significant differences were found neither within males, nor females between
breeding strains for skin with subcutaneous fat (incl. neck fat) as well as abdominal
fat content of carcass. A significant difference was found between conservative flocks
within females, as carcasses of females from flock K2 were characterized by about 2.5
pp lower mean value of the trait of interest compared to those from flock P33. In addi-
tion, K2 males had significantly less (by about 2.7 pp) skin with subcutaneous fat (incl.
neck skin) than males from both breeding strains. No significant difference was found
between strains or flocks for the abdominal fat content of carcass. Mean values of the
trait are similar to those reported for Peking ducks by Pingel et al. [1997, 1999].

Within breeding strains the Pectoralis maior muscles of A44 males and females
contained significantly less (by about 5.9 pp) white fibres and more red fibres than those
of males and females of P66 (Tab. 2, Fig. 1, 2). The content of both fibre types found
in A44 birds was similar to that reported for 8-week-old ducks of the same strain by
Ktosowska et al. [1999]. In turn, the muscle of males and females within conservative
flocks (Tab. 2, Fig. 3, 4) was characterized by significantly lower (by about 2.9 pp)

68



Carcass composition and muscle microstructure in ducks

Tabhle I, Iieare arad e stavdard deriatione (5D i micodnrbre of ertmoeck o doke
ﬁreaittgmh Coxeermmtime Tick
Trai Sexr A4 HaG Es E2

meart S0 mem S mem S mem  SD

Coptert of fhmes (34)
wkite maks 0P 024 A 028 BIF 037 WS 054
famaks B4 00F IS4 037 WX 050 ME 060

md maks 1t 024 &E3 02% T2 037 T2EF 054
famaks 704 008 o4d8* 037 T2F 030 T3ZF 0a0

Fire dismeter | jm ) .
ke maks I II0 364 zap X 04 2500 032
famaks 200 294 356 313 BT 08 MF 041

md maks 173 175 W6 179 1BZF 080 15F 0651
famaks 165 173 20F 206 15% 072 15 058

' §y rone meds herie diferat aper cipts difer depdicatbrat FEO05.

Fig. 1. Cross-section of breast muscle of male and female from strain A44. 1 —red fibre, 2 — white fibre.

content of white fibres and greater content of red fibres compared to the muscle of A44,
and lower (by about 8.7 pp) compared to P66 birds muscle. The white fibres contents
of breast muscles of birds from breeding strains and conservative flocks reported here
appear considerably greater as compared to foreign data [Smith ez al. 1993, Knust et al.
1995, 2000, Gille et al. 1998] who showed the pectoralis maior muscle of Peking ducks
to contain 12.3-15.7% white fibres. Such a large difference is difficult to explain. It was
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female

Fig. 3. Cross-section of breast muscle of male and female from strain P33. 1 — red fibre, 2 — white fibre.

probably due to the different origin of the birds. The microstructure of pectoralis maior
muscle in ducks can also be affected by the rearing system as shown by Tavanti et
al. [1993] and Knust et al. [1995, 2000] who found more red fibres in muscles of the
semi-intensively than in intensively reared ducks.

The breast muscle of A44 males as well as females was characterized by signifi-
cantly lower (by about 3.3 pm) mean diameter of fibres of both types compared to P66
males and females, respectively (Tab. 2, Fig. 1, 2). The diameter of both types of fibres
shown in the muscle of A44 birds in this study was similar to that found for birds of
the same strain by Ktosowska et al. [1999]. The mean diameter of white fibres of P66
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female

Fig. 4. Cross-section of breast muscle of male and female from strain K2. 1 —red fibre, 2 — white fibre.

birds appears similar to that reported for Peking ducks by Gille et al. [1998]. Breast
muscle microstructure in birds from conservative flocks (Tab. 2, Fig. 3, 4) showed that
K2 males and females both had a significantly lower (by 4.2 um) diameter of white
fibres. The mean diameters of white and red fibres found in breast muscle of P33 birds
were similar to those reported for the same muscle in birds of the same flock by Kisiel
[2003]. The diameter of white muscle fibres in birds of both conservative flocks was
found significantly smaller than in A44 (by about 5.7 um), and P66 (by about 9.1 pum)
birds. Birds from the conservative flocks were also characterized by significantly smaller
diameter of red fibres than A44 (by about 1.5 um), and P66 (by about 4.6 um) birds.
The smaller diameters of fibres of both types found in birds from conservative flocks
compared to breeding strains were similar to those shown by Kontecka et al. [2002]
for breast muscle of 10- and 12-week-old Muscovy ducks, which are characterized by
thin-fibre meat.

Satisfactory body weight found in birds from conservative flock P33 and considerable
muscling and low fatness as well as greater per cent of red muscle fibres and lower
diameters of both fibre types found in birds from both conservative flocks indicate the
feasibility of using them in production of valuable food and in breeding programmes
to improve the existing, and to create new, strain(s) of ducks.
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Podstawowe elementy tuszki i mikrostruktura mig$nia piersiowego
kaczek selekcjonowanych 1 nieselekcjonowanych

Streszczenie

Material doswiadczalny stanowito 40 kaczek, po 5 samcow i 5 samic, w wieku 7 tygodni z rodow
hodowlanych A44 i P66 oraz stad zachowawczych P33 i K2. Przeprowadzono rozbior tuszek i oceniono
mikrostrukturg migsnia piersiowego wigkszego.

Tuszki samcow i samic z rodu A44 oraz ze stada K2 zawieraty (%) istotnie wigcej migsni piersio-
wych w poréwnaniu z tuszkami samcow i samic rodu P66 i stada P33. W tuszkach samcow ze stada K2
stwierdzono istotnie mniejsza zawarto$¢ (%) migsni ud i podudzi niz w tuszkach samcow z rodu P66 i ze
stada P33. Tuszki samic K2 zawieraty istotnie mniej skory z thuszczem podskornym (wraz ze skora z szyi)
w poroéwnaniu z tuszkami samic rodéw A44 i P66 oraz stada P33. Migsien piersiowy wigkszy samcow i
samic ze stad zachowawczych charakteryzowat sig istotnie wigksza zawartoscia (%) czerwonych wiokien
migéniowych, a mniejsza bialych, a takze mniejsza $rednica wiokien obu typow. Srednice wiokien biatych
osobnikow ze stada K2 byly istotnie mniejsze niz osobnikoéw ze stada P33.

Zadawalajaca masa ciata kaczek ze stada zachowawczego P33, a takze znaczne umigsnienie i mate
otluszczenie oraz wigksza zawarto$¢ czerwonych wiokien migsniowych i mniejsze $rednice obu typow
wilokien migsniowych kaczek z obu stad zachowawczych, wskazuja na mozliwo$¢ wykorzystania tych
ptakoéw w produkeji wartosciowej zywnosci oraz w programach hodowlanych, ktore zmierzaja do doskon-
alenia juz istniejacych, jak i do tworzenia nowych rodéw kaczek.
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